underlying mechanisms by which mosaic events occur in the ageing genome.
That Merkle and colleagues have uncovered a major issue in culturing hESCs -the emergence of dangerous TP53 mosaic mutations -should not deter the pursuit of regenerative medicine. But the results give pause for thought. In future, it will probably be necessary for researchers to carefully monitor the genetic history of induced pluripotent cell lines. The field will benefit from studies to identify additional recurrent events in TP53 or other genes, particularly as pluripotent cells move into clinical studies.
The authors of the current paper are to be commended for surveying as many cell lines as possible in a rigorous and reproducible way. But, unfortunately, a substantial fraction of published hESC lines were not available for analysis. Every effort, whether individual or collective, should be made to characterize hESCs. Even lines that have major abnormalities in chromosome number, or particularly harmful TP53 mutations, are of value for investigating key biological questions. But until we know more, these mutation-harbouring hESCs are not suitable for clinical use. A large international database reporting the genomic landscape of every hESC line, with an emphasis on serial analyses, would certainly benefit researchers.
A pressing question is whether screening of cells before and after they have undergone stressful procedures such as gene editing (which kill some cells, leading to a bottleneck that might cause the expansion of certain subclonal populations) should be limited to TP53. Probably not -at least, not until the landscape of acquired mutations is better defined. In the meantime, genome-wide surveys of serial samples of propagated pluripotent lines should be routinely carried out. Finally, it will be crucial to check pluripotent lines before clinical testing and, in the future, before their use in regenerative medicine has shown that glacier meltwater provides many Asian rivers with continuous water flow, and that this is crucial in regions that receive low summer precipitation. Glacier melt is less important in the river catchments (areas where precipitation drains into a specific river) of the eastern Himalayas that are dominated by summer monsoons. But even in these catchments, glaciers can be a crucial source of water when monsoon precipitation is low.
The major strength of Pritchard's work is that he quantifies the contribution of glacier meltwater during drought periods for different regions. He clearly shows that this water has the biggest role in the Indus River and Aral Sea catchments, where the fraction contributed by glaciers dominates the available water. Indeed, glacier melt can be almost the sole water source in areas close to glaciers in the Aral Sea catchments during drought months.
Another strength of the study is that it reveals the value of glacier melt for hydropower production. For example, annual melt from glaciers upstream of Pakistan's largest hydropower reservoir (the Tarbela reservoir) accounts for more than two-thirds of the reservoir's storage volume, even in years that have average precipitation. Pritchard also highlights the fact that glaciers provide a crucial eco system service -they act as a reliable source of water that can be considered in decision-making processes about sustainable water management 7 . But although Pritchard defines the current key role of glaciers, the future amount of glacial run-off remains unknown. Glaciers act as long-term water-storage systems by accumulating mass obtained mainly from snowfall, and release water only when the temperature is high enough to melt the ice. If glaciers lose mass, for example because of climate change, they will contribute more to river run-off.
However, if glaciers continue to shrink, their contribution will eventually start to decrease. Current estimates suggest with high confidence that most Asian glaciers will significantly retreat until the end of this century (see ref. 8 (Fig. 1) will probably not decline by much, even in the long term. Run-off projections for rivers originating in the Himalayas and Karakoram indicate that river flows will increase until at least the middle of the twenty-first century 11 . By contrast, projections for arid central Asia suggest that river discharge will start to decline in the next few decades 12 .
Such projections have large uncertainties, because there is especially low confidence in projections for future changes in precipitation 1 . This is partly because of uncertainty over the future behaviour of the monsoon system, but also because there are almost no weather stations at high elevations in Asia (or indeed elsewhere). To improve modelling and predictions of glacier melt, the effects of debris cover on glaciers needs to be better understood; debris-covered glaciers are common in highmountain Asia.
We also need to know more about the impact of glacier surging -the periodic, rapid advance of glaciers as a result of relatively fast relocation of ice mass from upper to lower parts of the glacier. Other factors to consider are the roles of permafrost and groundwater storage 13 . To obtain better models, we also need expanded observational networks for studying run-off, climate (especially at high elevations) and glaciers (in particular, their mass balances and thicknesses), and remote-sensing studies of glacier-mass changes. Finally, open access to existing data is highly desirable, or data-sharing agreements are needed, at the very least. ■ [2] [3] [4] [5] [6] ; together, these reveal how the pump works.
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Large-scale movements occur around the enzyme's ATP-binding active site, which is tucked into the centre of the three globular domains. First, two Ca 2+ ions from the cytosol become bound in the hydrophobic pocket. ATP is then bound to the N domain, which rotates towards the P domain while the A domain rotates away. Next, the third phosphate group of the ATP is transferred to an aspartate amino-acid residue in the P domain, and a conformational change occurs using the energy of the aspartate-bound phosphate, allowing Ca 2+ ions to leave the enzyme from the other side. The aspartyl phosphate is then hydrolysed by rotation of the A domain back into its starting position.
STRUCTURAL BIOLOGY

An ion-transport enzyme that rocks
Previous crystal structures of membrane-spanning enzymes called ATPases have revealed that the enzymes undergo complex movements. The movements, it now emerges, involve rocking in place in the membrane. See Article p.193
